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(54) INK JET RECORDING APPARATUS AND METHOD FOR CLEANING NOZZLE THEREOF 

(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent clogging of an 
Inkjet port nozzle by a method wherein residual ink at 
an ink jet port is washed off by a small quantity of 
solvent on the occasion when jetting of ink from the 
nozzle is stopped. 

SOLUTION: Ink 41 is filled beforehand in an ink vessel 
39 and the ink 41, an ink supply pump 35 f a solenoid 
valve 32 for controlling ink jet, a switching control valve 
24 and a nozzle 1 are connected by ink jet tubes 23a 
and 23b. Besides, a gutter 30 for recovering ink particles 
22, a recovery pump 37 and the ink vessel 39 are 
connected by an ink recovery tube 43. A solvent 42 is 
filled beforehand in a solvent vessel 38 and the solvent 
42, a solvent supply pump 34, a solenoid valve 31 for 
controlling the solvent and the switching control valve 
24 are connected by a solvent tube 21. The nozzle and a 
circulation check valve 26, and the circulation check 
valve 26, a solenoid valve 33 for controlling circulation 
and a circulating pump 36, are connected by circulation 
tubes 25a and 25b respectively and make up a circulation passage. According to this 
constitution, an operation for maintenance is dispensed with on the occasion when jetting of ink 
is restarted after it is not conducted long. 
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Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The ink and the solvent which were held in the ink container prepared in the body of equipment and the 
solvent container are led in a print head with an ink jet tube and a solvent tube, respectively. In the ink jet recording 
device which supplies ink and a solvent to a nozzle alternatively and performs printing or washing by the control valve 
prepared in this print head Connect to the ink container within the body of equipment the ink room located inside the ink 
exhaust nozzle in a nozzle by the draft tube, and a circulation path is formed. The ink jet recording device characterized 
by passing the part to said circulation path while supplying the ink room of a nozzle by said control valve at the time of 
washing, making the ink of the ink interior of a room blow off from an ink exhaust nozzle and permuting the ink interior 
of a room by the solvent. 

[Claim 2] The ink jet recording device according to claim 1 characterized by preparing a circulation control valve in 
said circulation path. 

[Claim 3] The ink and the solvent which were held in the ink container prepared in the body of equipment and the 
solvent container are led in a print head with an ink jet tube and a solvent tube, respectively. In the nozzle washing 
approach of an ink jet recording device of supplying ink and a solvent to a nozzle alternatively and performing printing 
or washing by the control valve prepared in this print head Connect to the ink container within the body of equipment 
the ink room located inside the ink exhaust nozzle in a nozzle by the draft tube, and a circulation path is formed. The 
nozzle washing approach of the ink jet recording device characterized by slushing some solvents of the ink interior of a 
room into said circulation path while a solvent is supplied to the ink room of a nozzle by said control valve at the time 
of washing and a solvent permutes this ink interior of a room. 

[Claim 4] The nozzle washing approach of the ink jet recording device according to claim 3 characterized by opening 
and closing said circulation path at the time of washing. 

[Claim 5] The head washing approach of the ink jet recording device according to claim 3 characterized by forming 
pressure fluctuation and comparatively big flow in the ink interior of a room by opening and closing said circulation 
path when permuting the ink of the ink room of a nozzle by the solvent at the time of washing. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] The ink exhaust nozzle of the nozzle section which starts an industrial ink jet recording device, 
especially is generated in an ink jet idle state at the time of neglect is got blocked, and this invention relates to a 
prevention technique. 
[0002] 

[Description of the Prior Art] In an industrial continuation injection type ink jet recording device, as an approach of 
preventing **** of the ink exhaust nozzle of the nozzle section By supplying the solvent prepared in the body of 
equipment to the nozzle section through the solenoid valve for control, and an about [ 4m ] tube, and making this 
solvent blow off at the time of an ink jet halt The approach of preventing by stopping, after washing the interior of a 
nozzle and an ink exhaust nozzle, and the approach of preventing by capping so that the ink of an ink exhaust nozzle 
dries and may not be got blocked are learned. 
[0003] 

[Problem(s) to be Solved by the Invention] The cause of getting the ink exhaust nozzle of a nozzle blocked can be 
classified into foreign matter adhesion and fixing of ink. it is based on foreign matter adhesion — getting it blocked — 
the foreign matter in an ink passage component part, foreign matter mixing at the time of manufacture, and a deposit of 
the component in ink — the Lord — it is the cause. Although the perfect prevention [ this ] approach is difficult, unless a 
deposit of the component in ink takes place, the cure of until can be performed to some extent by removing a foreign 
matter by washing of components, washing in passage after an assembly, installation of a filter, etc. 
[0004] the ink exhaust nozzle according to fixing of ink on the other hand - getting it blocked ~ it is almost the case to 
generate, when equipment is left in an ink jet idle state. It is got blocked, and when [ this ] stopping ink jet for 
prevention from an ink jet condition, it is required for it to make it the ink of an ink exhaust nozzle not dry, even if it 
removes the ink of an ink exhaust nozzle or leaves it. 

[0005] The method of preventing **** by fixing by removing the ink of an ink exhaust nozzle needs to wash an ink 
exhaust nozzle by the solvent or the penetrant remover, in order to remove ink. If the liquid used for washing will finally 
flow in into the ink container of the body of equipment and a lot of solvents or penetrant removers are used to the 
capacity of an ink container, although the physical properties of the ink in an ink container are temporary, they may 
change, and may cause printing turbulence. Moreover, it becomes a technical problem how since it leads also to raising 
a running cost, also using a lot of solvents or penetrant removers washes an ink exhaust nozzle in a very small amount. 
[0006] Moreover, since the phenomenon of blocking an ink exhaust nozzle by a surrounding temperature change's 
becoming a cause, and ink's expanding, and oozing out from the nozzle section is also generated in case equipment is 
left, where ink jet is stopped, it is an important technical problem how this ink oozes and ** is prevented. 
[0007] If **** of an ink exhaust nozzle occurs, even if it pressurizes the interior of a nozzle, ink may not spout, and 
even if ink blows off, the ink jet direction may bend at the time of jet initiation of ink, and it may be in a condition [ that 
the ink jet direction has bent ]. If these phenomena occur, it will lead to not only the thing that normal printing becomes 
impossible but also a printed object or a production line soiling in ink. 

[0008] Even if the purpose of this invention leaves equipment where ink jet is stopped by washing the residual ink of an 
ink exhaust nozzle with a little solvent in case it stops jet of the ink from a nozzle, it is to offer the ink jet recording 
device which can lose **** of the ink exhaust nozzle of ink depended for oozing out, and its nozzle washing approach. 
[0009] 

[Means for Solving the Problem] This invention leads the ink and the solvent which were held in the ink container 
prepared in the body of equipment, and the solvent container in a print head with an ink jet tube and a solvent tube, 
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respectively. In the ink jet recording device which supplies ink and a solvent to a nozzle alternatively and performs 
printing or washing by the control valve prepared in this print head Connect to the ink container within the body of 
equipment the ink room located inside the ink exhaust nozzle in a nozzle by the draft tube, and a circulation path is 
formed. While supplying the ink room of a nozzle by said control valve at the time of washing, making the ink of the 
ink interior of a room blow off from an ink exhaust nozzle and permuting the ink interior of a room by the solvent, as 
the part is passed to said circulation path, a little solvent washes a nozzle, and **** is prevented. 
[0010] 

[Embodiment of the Invention] Hereafter, the ink jet recording device which is 1 operation gestalt of this invention is 
explained using a drawing. In addition, the same sign is given to the same components to drawing J. - drawing_5 . 
[001 1] Drawing \ shows this whole ink jet recording device piping diagram, drawing 2 shows the detail of a change 
control valve, drawing 3 shows the cross section of the nozzle section, and drawing 4 shows arrangement of the 
components near the nozzle. 

[0012] In the whole ink jet recording device piping shown in drawin g 1 , it is filled up with ink 41 in the ink container 
39, and it changes to this ink 41 , the ink feed pump 35, and the solenoid valve 32 for ink jet control, and a control valve 
24 and a nozzle 1 are connected by the ink jet tubes 23a and 23b. Moreover, the gutter 30, the recovery pump 37, and 
the ink container 39 for collecting the ink particles 22 are connected by the ink recovery tube 43. 
[0013] It is filled up with the solvent 42 in the solvent container 38, and it changes to a solvent 42, the solvent feed 
pump 34, and the solenoid valve 31 for solvent control, and a control valve 24 is connected with the solvent tube 21 . 
[0014] It connects by draft tubes 25a and 25b, respectively, and a nozzle 1, the circulation check valve 26, the solenoid 
valve 33 for circulation control, and the pump 36 for circulation constitute a reflux path. 

[0015] It changes to a nozzle 1, and a control valve 24 and the circulation check valve 26 are contained in a print head 
27, and the solvent container 38, the ink container 39, pumps 34, 35, 36, and 37, and solenoid valves 31, 32, and 33 are 
contained in the body 28 of equipment. And a print head 27 and the body 28 of equipment are connected with ink jet 
tube 23a, the ink recovery tube 43, and draft-tube 25a with about 4m composite cable which contained the solvent tube 
21. 

[0016] Dr awin g 2 shows the internal configuration of the change control valve 24. This change control valve 24 is 
equipped with the coil 1 8 around which the electric wire was coiled, a plunger 1 9, the coil spring 1 7 which presses this 
plunger 19 so that ink jet tube 23a may be closed by this plunger 19, and the joint which connects the solvent tube 21 
and the ink jet tubes 23a and 23b to the change room 20. 

[0017] Drawing.3 is the vertical section side elevation of the nozzle section. A nozzle 1 is equipped with the nozzle 
body 2, the cylinder-like electrostriction component 3, and an orifice 4, and forms the ink oscillating room 5 between 
the electrostriction component 3 and an orifice 4. This ink oscillating room 5 is made to open for free passage the 
circulating flow way 16 which connects said draft-tube 25b. The seal of between the nozzle body 2 and the 
electrostriction component 3 is carried out with O ring 6. The electrostriction component 3 is fastened in the nozzle 
body 2 through the electrostriction component presser foot 8 with the electrostriction component presser-foot screw 9, 
and is fixed. 

[0018] Both sides of the electrostriction component 3 are (+) electrode 3a and earth electrode 3b, and (+) electrode 3a 
by the side of the electrostriction component presser foot 8 is connected to the (+) terminal 1 1 through the electrode 
spring 10. (+) (+) electric-wire 12a is connected to a terminal 1 1. It connects with an earth terminal 13 through the 
electrostriction component presser foot 8 which carried out periphery plating, and earth electrode 3b of the 
electrostriction component 3 is further connected to touch-down electric-wire 12b. 

[0019] Moreover, the seal of between the nozzle body 2 and an orifice 4 is carried out with O ring 7. By binding the 
electrification electrode 14 tight on the nozzle body 2 with a screw 15, an orifice 4 is pinched among both, breathes out 
ink from ink delivery 4a formed in the core of this orifice 4, and forms the ink particle 22. 

[0020] Further, a recording head 27 is equipped with the deflecting electrodes 29a and 29b which deflect the ink particle 
22 which blew off from the nozzle 1 and was charged with the electrification electrode 14, as shown in drawin g 4 . 
[0021] Next, actuation of this ink jet recording device is explained. 

[0022] usually, the time of operation - a control circuit (illustration abbreviation) - therefore the solenoid valve 32 for 
ink jet control is changed into an open condition, it is made to move so that a plunger 19 may be attracted and a coil 
spring 17 may be compressed by energizing in the coil 18 of the change control valve 24, and while changing the 
solvent tube 21 side into a closedown condition by the end face of this plunger 19, the ink jet tube 23a side is changed 
into an open condition. Moreover, the solenoid valve 31 for solvent control and the solenoid valve 33 for circulation 
control are held in the closedown condition. 

[0023] The ink 41 with which the ink container 39 is filled up is pressurized by the ink feed pump 35, is changed to ink 
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jet tube 23a, and is supplied to the ink oscillating room 5 in a nozzle 1 through a control valve 24 and ink jet tube 23b. 
The ink supplied to the ink oscillating room 5 makes the antinode and knot of a liquid column by vibration of the 
electrostriction component 3 with the mechanical resonance frequency which was in agreement with the exciting 
frequency, blows off from ink exhaust nozzle 4a of the orifice 4 at the tip of a nozzle 1 , and becomes the ink particle 22 
with the surface tension of this ink. The ink particle 22 is charged in the amount of charges according to text with the 
electrification electrode 14, deflect it with deflecting electrodes 29a and 29b, it is made to adhere to a printed object 
(illustration abbreviation), and is printed. Moreover, the ink particle 22 which is not used for printing is captured by the 
gutter 30, and the recovery pump 37 recovers it in the ink container 39. 

[0024] the time of shutdown — a control circuit (illustration abbreviation) — therefore, a closedown condition and the 
solenoid valve 3 1 for solvent control are changed into an open condition for the solenoid valve 32 for ink jet control, 
and the energization to the coil 18 of the change control valve 24 is stopped. Thereby, it changes the solvent tube 21 
side into an open condition while it moves by the pushing force of a coil spring 1 7 and stops the ink jet tube 23a side, 
since a plunger 19 is no longer attracted by the coil 18. The solenoid valve 33 for circulation control holds a closedown 
condition. And if the solvent feed pump 34 is operated and changed and the ink in the ink oscillating room 5 of a control 
valve 24, ink jet tube 23b, and a nozzle 1 is permuted by the solvent Next, open and close the solenoid valve 33 for 
circulation control, slush a solvent from the ink oscillating room 5 of a nozzle 1 to the circulating flow way 16, draft- 
tube 25b, and the circulation check valve 26, and the ink of this section is permuted by the solvent. The power source of 
each pumps 34, 35, 36, and 37 and the power source of each solenoid valves 31, 32, and 33 are turned OFF. If it is made 
to repeat closing motion of the solenoid valve 33 for circulation control when permuting the ink in the ink oscillating 
room 5 by the solvent, the ink which adheres to a wall surface or piles up the pressure in a nozzle 1 in a hollow since 
fluctuation and comparatively big flow can be formed can be made to flow back efficiently, and can be permuted 
certainly. 

[0025] If it does in this way, the inside of ink jet tube 23b and draft-tube 25b of a nozzle 1 and this about one nozzle will 
be certainly permuted by the solvent. Since mixing with the ink in ink jet tube 23a and draft-tube 25a by the change 
control valve 24 and the circulation check valve 26 is prevented Even if it leaves equipment in this condition, plugging 
which ink does not fix by ink exhaust nozzle 4a of an orifice 4, and will be generated by the time of the next ink jet can 
be prevented. 

[0026] Although it is effective to wash said ink exhaust nozzle 4a by the solvent or the penetrant remover in order to 
prevent **** of ink exhaust nozzle 4a, when a lot of solvents or penetrant removers are used, physical -properties 
change of ink will be caused. Drawing 5 shows change of the ink viscosity to the rate of solvent addition in the ordinary 
temperature of a certain ink. Although various physical-properties values of ink change by adding a solvent, as shown in 
drawin g 5 also in it, change of ink viscosity is remarkable and especially change of this ink viscosity results in a big 
change to the flow of the ink from ink exhaust nozzle 4a. In order to perform stable printing, change of ink viscosity 
must be mitigated. 

[0027] As an approach of washing ink exhaust nozzle 4a, two or more solenoid valves for control are installed in the 
body 28 of equipment from the former, and there is the approach of supplying and washing a solvent from the body 28 
of equipment to a nozzle 1 through an about [ 4m ] compound tube at the time of a halt. The bore of jet tube 23a and 
draft-tube 25a is 1mm, and when this approach sets die length to 4m, it will need the solvent of 3 about 15,000mm for 
washing. Thus, if a lot of solvents mix in the ink container 39 at a stretch and ink 41 is thinned, before returning to the 
original condition, it will take long time amount. In order to return to the original condition for a short time, a device 
which vaporizes a solvent compulsorily from ink 41 must be established, moreover, the thing for which a solvent is used 
for washing so much - the field of an operation cost rise and environmental pollution ~ it is not desirable. 
[0028] On the other hand, when washing only near the nozzle 1 like this invention, it is possible to wash with the 
solvent of 3 about 1,500mm. The effect to which this amount exists in an ink path and affect [ as opposed to / about 
300,000mm / the ink of 3 ] change of ink physical properties since it is a very small amount is the level of satisfactory 
extent. 

[0029] Moreover, by repeating closing motion of the reflux path which returns from a nozzle 1 to the ink container 39, 
the pressure fluctuation of the ink in a nozzle 1 and comparatively big flow can be formed, and the ink in a nozzle 1 can 
be efficiently permuted by the solvent. 
[0030] 

[Effect of the Invention] Since it is the configuration which washes only near the nozzle by the solvent or the penetrant 
remover according to this invention, the amount of the solvent consumed when washing an ink exhaust nozzle at the 
time of an equipment halt, or a penetrant remover is little, and ends. Therefore, even if this solvent or cleaning agent 
mixes in ink, there is almost no effect on ink physical properties, and the solvent or penetrant remover used for washing 
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does not do a bad influence to a quality of printed character. 

[063 1 ] Moreover, since ink can prevent fixing to an ink exhaust nozzle even if it leaves it, where equipment is 
suspended, the maintenance when resuming jet of ink after neglect can be made unnecessary. 
[0032] Moreover, the ink in a nozzle can be effectively permuted by the solvent or the cleaning agent certainly by 
opening and closing the circulation path which returns from a nozzle to an ink container, and generating fluctuation of a 
pressure, and comparatively big flow in a nozzle. 



[Translation done.] 
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* NOTICES * 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation • 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 



^Drawing 1] 




jPramng-2] 




[Drawing__3] 
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